Governments around the world believe tourism will increase if locations within their nations are featured in films. Money and other inducements are often offered to movie makers to encourage them to shoot within a particular constituency. This paper finds a positive and statistically significant relationship between successful films and tourism. 
Movies and Holidays
The empirical relationship between movies and tourism
I. Introduction
New Zealanders took pride and gained a heightened national profile with the filming of the Lord of the Rings trilogy in their country. When they were planning to film the follow-up movie The Hobbit, Warner Brothers pressured the New Zealand government to change their employment act and provide a package of around $25 million worth of tax breaks to bring the filming to the country (Clark, 2010) . This is just one example of how a government's inducements can convince movie makers to showcase their particular nation. This investment is often justified as leading to increased tourism. This paper endeavours to answer the question: Are these inducements worthwhile?
Although studies have documented increases in tourism to locations featured in movies and television (e.g., Riley and Doren 1993; Riley et al., 1998; Dore and Crouch, 2003; and Kim et al., 2009) , the question of whether this represents an increase in overall tourism, or merely a diversion from other destinations within the same country, has not been adequately addressed. To investigate this, we examined changes in overseas tourist numbers to Australia following the Mad Max and Crocodile Dundee franchises, and New Zealand following the Lord of the Rings trilogy. We also consider the available tourist-related data on Kazakhstan before and after the Borat movie.
II. The Data
We chose Australia and New Zealand because they are both distant from overseas locations and require a deliberate decision to visit. These sites also have reliable monthly data over an extended period, which is assisted by having no land borders. Figure 1 Respiratory Syndrome (SARS) epidemic. We fit a linear trend (Tr) to the logged data to estimate the growth rate with the trend set to zero at the release date of the first movie in a series. Monthly seasonal dummy variables are included where required, as well as dummy variables to measure the impact of SARS. Where sufficient data is available, the estimation periods begin five years before the release of the first movie in the franchise and end five years after the release of each movie in the series 2 . As the third Crocodile Dundee movie was screened 13 years after the second, it is analyzed separately. An additive dummy variable (DA) starting at the film's US release date is included to detect an overall increase, and a multiplicative dummy using the time trend is used to measure any change in growth rates.
1 NZ_TOURISTS and ARRIVALS_AUS are defined in Table 1 . 2 The five year period is chosen as Riley et al (1998) find that increases to featured locations generally decline after this time. 
where Tour is the measure of tourist numbers given in Table 1 In an attempt to provide a control for general changes in tourism to the area, we estimate the models using both New Zealand and Australian data where data is available. All series were collected through the Thomson Reuters DataStream and found to be trend stationary using the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test. Table 2 shows that each of the Mad Max franchise films were associated with a significant increase in tourism after the release of the first movie, but there is a decrease in the growth rate that negates this after a year. As the plot was not specifically Australian, and the scenery not appealing, any increase is surprising.
III. Empirical Results
The first two Crocodile Dundee movies coincide with an increase in Australian tourism but, unlike the Mad Max movies, there is no decrease in the growth rate. Over the same period, there is also an increase in tourism to New Zealand, but not as large as for Australia. This is followed by a decrease in growth that negates the increase after 10 months. This could be due to a contagion effect, with some tourists who travelled to Australia deciding to visit New Zealand as well. The third Crocodile Dundee movie corresponds to a decrease in tourism to Australia. This could be because the movie was not successful, or that there was little Australian footage, or because the 3 HAC is Hetroskedastic Autocorrelation Consistent and ARMA is Auto Regressive Moving Average. Details of the ARMA terms used in our models are available from the authors on request. 4 The results are not reported but are available from the authors on request. Lord of the Rings movies were released during the estimation period and tourists were diverted to New Zealand. Over the same period, tourists to New Zealand show a marginally significant increase.
When we examined the impact of the Lord of the Rings trilogy on New Zealand tourism, we find no significant effects for the first movie, but after the second and third there is an increase in tourist numbers. This is accompanied by a decrease in growth that would negate the increase after two years. Over the same period, there is a drop in the number of tourists to Australia, but a small increase in the growth rate. This suggests there may be a diversionary effect, which dissipates slowly.
As a change of pace we look at the influence of Borat's release in 2006 on Kazakhstan tourism. Unfortunately, data is limited. Quarterly data on foreign direct investment in hotels and restaurants from the National Bank of Kazakhstan shows an increased mean value from USD$3.0 million before the movie to USD$11.7 million after it 5 . A t-test for equality of the two means rejects the null at the 5 % level (p-value = 0.030). A similar model to that for tourist numbers was estimated using data on employment in hotels and restaurants in Kazakhstan is presented in Table   2 6 . The employment figures show a significant increase in employment shortly after the release of the movie. If these effects are due to the movie, Kazakhstan has done very well. They made no financial contribution of any kind to the film and the "Kazakhstan" scenes were shot in Romania 7 .
This is interesting given that the Kazakhstan president, Nursultan Nazarbayev, complained about the movie portraying his country in a bad light
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. 5 The data started in the first quarter of 2001. 6 No comparable data is available for similar countries. 7 This effect is not uncommon (see Busby and Klug, 2001) , and is attributed to playful or 'post-tourists' (Williams, 1998 , p. 181) rather than ignorance of the movie's true location. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
IV. Conclusion
Using data on tourist numbers to Australia and New Zealand, and hospitality employment in Kazakhstan, we find evidence of an increase in tourism after the release of a movie. However, this increase is not generally sustained for more than two years. It does not seem to matter if the movie is specifically set in that location or a fictional one, such as the Lord of the Rings' Middle Earth. This effect may be present even if the movie claims to be set in a particular location, but is actually filmed elsewhere. There is also some evidence of both contagion and diversion effects.
As our study shows, the third Crocodile Dundee movie, which was not a box-office success, had no positive effect on tourism. Government support for movies, then, must be considered a gamble. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
